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@ A chair with a supplemental keyboard and a keyboard system. 



I A chair (21) has keyboard halves (24, 25) 
arranged in its armrests (22, 23). The keys in the 
keyboard halves (24, 25) can be operated by left 
and right hands, respectively on an operator. 
The keyboard (24, 25) provided in the chair (21) 
can be used as a supplemental keyboard in a 
keyboard system comprising a main keyboard 
(19) for in-putting data to an information pro- 
cessing apparatus (18). The main keyboard (19) 
has a full set on keys and the supplemental 
keyboard (24, 25) has keys identical to at least a 
part on the keys on the main keyboard (19) for 
inputting data into the information processing 
apparatus (18) in parallel with the main 
keyboard. Thus an operator can alternatively 
use the main (19) or the supplemental keyboard 
(24, 25) depending on their body position. 
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The present invention generally relates to a key- 
board for an information processing apparatus, and in 
particular, relates to a keyboard system comprising a 
main keyboard incorporated in an information proc- 
essing apparatus and a supplemental keyboard. 5 

With the development of information processing 
apparatuses, the importance of keyboards is grow- 
ing. Keyboards have keys bearing characters and in- 
corporate electrical switching devices therein to 
transfer ideas to the information processing appara- 10 
tuses. Information processing apparatuses are in- 
creasing in popularity, and the substantial time during 
which operators operate keyboards is increasing. In 
view of this, it is necessary that an operator not be- 
come fatigued even during extended use of a key- 15 
board. 

United States Patent No. 4,378,553 discloses a 
keyboard comprising two separate keyboard halves 
on a stand. The total number of keys of the keyboard 
halves correspond to a set of keys of a standard type- 20 
writer. Keys on one of the keyboard halves can be op- 
erated by the left hand and the keys of the other key- 
board half can be operated by the right hand. A pair 
of armrest structures are secured to the stand so that 
a person can operate the keys on the keyboard 25 
halves with his arms rested on the armrests. 

United States Patent No. 4,913,573 and No. 
4,917,516 also disclose a split keyboard comprising 
two separate keyboard housings each constructed 
like a mouse with a plurality of finger wells on the up- 30 
per surface thereof for inserting fingers of an opera- 
tor. Keys are provided on the side and bottom walls 
of each of the finger wells. Total keys of the keyboard 
housing correspond to a set of keys of a standard 
typewriter and the keys in one of the keyboard hous- 35 
ings can be operated by the left hand and the keys of 
the other keyboard housing can be operated by the 
right hand. 

Usually, a keyboard and an associated informa- 
tion processing apparatus are placed on a desk, and 40 
an operator sitting in a chair operates the keyboard in 
a particular position with his arms extended. During 
an extended operation, the operator may experience 
fatigue in his arms or hands and become uncomfort- 
able, or the operator may experience stiffness in his 45 
shoulders and back, thereby causing a person to feel 
unfavorable towards information processing appara- 
tuses, or subjecting a person to mental stress as a re- 
sult of using information processing apparatuses. In 
the above described United States Patents, the key- 50 
board with an information processing apparatus is 
placed on a desk and therefore induces fatigue during 
extended use thereof. 

The operator may take a short rest when he ex- 
periences fatigue or the operator may sometimes put 55 
his hands on the front edge of the keyboard or on the 
desk, or adopt a more relaxed position with his hands 
free of the keyboard. However, after these rest peri- 



ods, the operator must return to the keyboard and 
there is no progress of work during said rest periods. 

According to a first aspect of this invention a chair 
comprising a seat having opposite sides, and first and 
second armrests arranged on either side of the seat 
and fixed to the seat, is characterised by a keyboard 
means arranged in the armrests; the keyboard 
means comprising a first group of keys arranged in 
the first armrest for operation by one of the hands of 
an operator, and a second group of keys arranged in 
the second armrest for operation by the other hand 
of the operator. 

According to a second aspect of this invention a 
keyboard system comprises a main keyboard having 
a plurality of keys bearing respective characters and 
arranged in a predetermined pattern for inputting 
data to an information processing apparatus, and a 
supplemental keyboard means arranged in the armr- 
ests of a chair and including keys bearing characters 
identical to those of at least a part of the keys of the 
main keyboard for inputting data to the information 
processing apparatus in parallel with the main key- 
board. 

The present invention solves the above descri- 
bed problem and provides a chair with a keyboard 
that can be operated in a relaxed position. It also pro- 
vides a keyboard system that can be operated in re- 
laxed normal working position. This allows an opera- 
tor to experience less fatigue during extended use 
and thereby remain comfortable. 

The present invention makes it possible to oper- 
ate the keyboard while the operator is sitting in the 
chair with his forearms naturally resting on the armr- 
ests of the chair, and thus mitigating the fatigue of the 
operator during extended use. With the system the 
operator may alternatively operate the main keyboard 
or the supplemental keyboard while the operator sits 
in the chair. The main keyboard may have a full set of 
keys in the conventional keyboard and the supple- 
mental keyboard may preferably have keys identical 
to a part of the main keyboard that is most frequently 
used, i.e., alphanumeric keys. The keys of the supple- 
mental keyboard are arranged in a pattern similar to 
those of the main keyboard and can be operated by 
the left and right hands comfortably with the fore- 
arms of the operator resting naturally on the armrests 
of the chair, thus mitigating the fatigue of the operator 
during extended use. 

Particular embodiments of the present invention 
will now be described with reference to the accompa- 
nying drawings, in which:- 

Fig. 1 is a perspective view of a chair with a sup- 
plemental keyboard according to the first em- 
bodiment of the present invention; 
Fig. 2 is a perspective view of a keyboard system 
according to the present invention, comprising a 
main keyboard incorporated with an information 
processing apparatus and the supplemental key- 
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board provided in the chair of Fig. 1; 
Fig. 3A is a diagrammatic view of a main key- 
board in Japanese style; 

Fig. 3B is a diagrammatic view of another exam- 
ple of a main keyboard in English style; 5 
Fig. 4 is a cross-sectional view of one of the keys; 
Fig. 5A is a perspective view of the membrane 
sheet used as a switch in the key of Fig. 4; 
Fig. 5B is a schematic cross-sectional view of the 
membrane sheet of Fig. 5A; 10 
Fig. 5C is a schematic cross-sectional view of the 
membrane sheet of Fig. 5B when pushed; 
Fig. 6 is a diagram of the electronic circuit in the 
main keyboard; 

Fig. 7A is a partial plan view of the left armrest 15 
of Fig. 1; 

Fig. 7B is a side view of the left armrest of Fig. 
7A, viewed from the arrow VII B in Fig. 7 A; 
Fig. 8Ais a partial plan view of the right armrest 
of Fig, 1; 20 
Fig. 8B is a side view of the right armrest of Fig. 
8A, viewed from the arrow VII B in Fig. 8A; 
Fig. 9 is a wiring diagram of the matrix arrange- 
ment of the keys; 

Fig. 10A is a partial plan view of the left armrest 25 
according to the second embodiment of the pres- 
ent invention; 

Fig. 10B is a side view of the left armrest of Fig. 
10A, viewed from the arrow X B in Fig. 10A; 
Fig. 10C is a side view of the left armrest of Fig. so 
1 0A, viewed from the arrow X C in Fig. 10A; 
Fig. 11Aisa partial plan view of the right armrest 
according to the second embodiment of the pres- 
ent invention; 

Fig. 11 Bis a side view of the right armrest of Fig. 35 
11 A viewed from the arrow X I B in Fig. 11A; 
Fig. 11C is a side view of the right armrest of Fig. 
11A viewed from the arrow X I C in Fig. 11A; 
Fig. 12 is a top view of the left armrest of Fig. 1 0A 
when operated by the left hand of the operator; 40 
Fig. 13A is a partial plan view of the left armrest 
according to the third embodiment of the present 
invention; 

Fig. 13B is a side view of the left armrest of Fig. 
13A, viewed from the arrow X III B in Fig. 1 3A; 45 
Fig. 14A is a partial plan view of the left armrest 
according to the fourth embodiment of the pres- 
ent invention; 

Fig. 14B is a side view of the left armrest of Fig. 
14A, viewed from the arrow X IV B in Fig. 14A; so 
Fig. 15A is a partial plan view of the left armrest 
according to the fifth embodiment of the present 
invention; 

Fig. 15B is a side view of the left armrest of Fig. 
15A viewed from the arrow X V B in Fig. 15A; 55 
Fig. 16A is a partial plan view of the left armrest 
according to the sixth embodiment of the present 
invention; 



Fig. 16B is a side view of the left armrest of Fig. 
16A viewed from the arrow X VI B in Fig. 16A; 
Fig. 17 is a wiring diagram of the matrix arrange- 
ment of the keys in the embodiment of Figs. 16A 
and 16B; 

Fig. 18A is a partial plan view of the left armrest 
according to the seventh embodiment of the 
present invention; 

Fig. 1 8B is a side view of the left armrest of Fig. 
18A, viewed from the arrow X VIII B in Fig. 18A; 
Fig. 19A is a partial plan view of the left armrest 
according to the eighth embodiment of the pres- 
ent invention; 

Fig. 19B is a partially enlarged side view of the 
left armrest of Fig. 19A, viewed from the arrow X 
IX Bin Fig. 19A; 

Fig. 20Ais a wiring diagram of the matrix arrange- 
ment of the keys in the embodiment of Figs. 19A 
and19B;and 

Fig. 20B is a wiring diagram of the column select- 
ing indicating means in the embodiment of Figs. 
19Aand19B. 

In Fig. 1, a chair 21 according to the present in- 
vention comprises a seat 21a with a backrest 21 b, a 
left armrest 22, and a right armrest 23. The left arm- 
rest 22 and the right armrest 23 are arranged on eith- 
er side of the seat 21a and fixed to the seat 21a, as 
in conventional chairs. The left armrest 22 and the 
right armrest 23 have top surfaces 22a and 23a, front 
surfaces 22b and 23b, inner side surfaces 22c and 
23c, and outer side surfaces 22d and 23d, respective- 
ly. The front surfaces 22b and 23b are inclined to the 
top surfaces 22a and 23a. 

The chair 21 includes a keyboard comprising a 
left keyboard half 24 arranged on the front surface 
22b of the left armrest 22 and a right keyboard half 
25 arranged on the front surface 23b of the right arm- 
rest 23. These left and right keyboard halves 24 and 
25 are electrically connected to each other and a 
cable 26 extends from the right keyboard half 25. 

In Fig. 2, there is an information processing ap- 
paratus 18 such as a microcomputer or a wordproces- 
sor including a display 18a at the front surface there- 
of. A main keyboard 19 is connected to the informa- 
tion processing apparatus 18 via a cable 20. The in- 
formation processing apparatus 1 8 and the main key- 
board 19 are placed on a desk D, and the chair 21 is 
placed in front of the desk D. The cable 26 is connect- 
ed to the main keyboard 19 and the left and right key- 
board halves 24 and 25 act as a supplemental key- 
board. It is therefore possible for a person sitting on 
the chair 21 to alternatively operate the main key- 
board 18 or the supplemental keyboard. 

Figure 3A shows an example of the main key- 
board 19 having keys arranged in Japanese style. 
The main keyboard 19 has a plurality of keys K bear- 
ing respective characters and arranged in a predeter- 
mined pattern for inputting data to the information 
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processing apparatus 18. In the Japanese style main 
keyboard 19, Japanese characters and numerals are 
marked on the top of the keys K. In addition, each key 
K bears an English letter or a numeral at the front side 
surface thereof. It can be seen that the keys K at the 5 
top column bear the numerals 1, 2, 3, ... to 0, the keys 
K at the second column bear the English letters Q, W, 
E, ... to P, and so on. 

Figure 3B shows an example of the main key- 
board 1 9 in English style. It can be seen that the keys 10 
K at the top column bear the numerals 1, 2, 3, ... to 
0 f the keys K at the second column bear the English 
letters Q, W, E, ... to P, and so on. Accordingly, the ar- 
rangement of the keys K of the Japanese style main 
keyboard 19 is generally identical to the arrangement is 
of the keys K of the English style main keyboard 19. 

These character keys K are arranged in a matrix 
with ten rows and four columns, and are usually div- 
ided by a center line into a left hand area including a 
first group of keys K for operation by the left hand of 20 
the operator, and a right hand area including a second 
group of keys K for operation by the right hand of the 
operator. In Fig. 3A, there are small projections 17 on 
"A" key, T" key, "L" key and "+ w key, showing a home 
position of the hands; the little finger and the index 25 
finger of the left hand are placed on "A" key and °F n 
key, and the little finger and the index finger of the 
right hand are placed on key and "J" key, so that 
the operator can recognize the home position of the 
main keyboard and the other keys K without substan- 30 
tially viewing the characters of the keys individually. 

The main keyboard 1 9 also includes shift keys Ki , 
a space key (a space bar) K 2 , a control (CTRL) key K3, 
and other control and function keys K4 arranged 
around the character keys K and assigned to the left 35 
and right hands, respectively. The character keys K 
bearing alphanumeric characters are most often 
used. 

Figure 4 shows an example of the construction of 
one of the keys K of the main keyboard 19 (and the 40 
supplemental keyboard). The key K includes a key top 
11 having a slider 10. The main keyboard 19 includes 
a support panel 7 made of steel or the like and a hous- 
ing 9 having an upright cylindrical support post 9a to 
which the slider 10 of the key top 11 is slidably re- 45 
ceived. Springs 12 and 13 are provided to return the 
key top 11 to an initial position. A membrane sheet 8 
is supported on the support panel 7 and the bottom 
of the slider 10 can push the membrane sheet 8 when 
the key K is operated. 50 

Figures 5A to 5C show the membrane sheet 8 in 
detail. The membrane sheet 8 comprises a top sheet 
3 made of, for example, polyester, having an electrical 
conductor pattern 1 and switch contacts 2 formed of 
an ink of, for example, silver or carbon, a spacer sheet 55 
6 having apertures 5, and a bottom sheet 4 having an 
electrical conductor pattern 1 and switch contacts 2. 
As will be apparent, the keys are arranged at the pos- 



ition of the apertures 5 and the switch contact 2 of the 
top sheet 3 is brought into contact with the switch con- 
tact 2 of the bottom sheet 4 when the key is de- 
pressed. While the membrane sheet 8 is used as 
switches of the keys, it is possible to use other 
switches such as reed switches, mechanical 
switches, or conductive rubber switches. 

Figure 6 is a diagram of an electronic signal proc- 
essing circuit provided in the main keyboard 19. The 
electronic signal processing circuit includes a contact 
point recognition circuit 14 for identifying a key K that 
is operated, a code conversion circuit 15 for convert- 
ing the data of the recognized key such as a letter or 
a numeral to digital data, and an interface 16 by which 
the signals are delivered to a main computer of the in- 
formation processing apparatus 18. In actual prod- 
ucts, these three circuits 14, 15, and 16 are com- 
posed of one chip MPU such as 8048. 

The switch contacts 2 in Fig. 5A are arranged in 
a matrix of "m" columns and "n" rows, the conductor 
pattern 1 of the top sheet 3 comprises m columns of 
conductor lines and the conductor pattern 1 of the 
bottom sheet 4 comprises n rows of conductor lines. 
The (n + m) conductor lines are connected to the con- 
tact point recognition circuit 14. Recognition of the 
depressed key can be carried out conventionally, for 
example, the terminals of the n rows of conductor 
lines are held at "1 " level via resistors, and the voltage 
of the respective terminals are monitored. The m col- 
umns of conductor lines are scanned by successively 
connecting the terminals of the m columns of conduc- 
tor lines to "0* level. If the voltage of the terminal of 
the nl row is reduced to "0° level when the voltage of 
the terminal of the m2 (or mb) position is connected 
at "0" level, it can be determined that the operated 
key is a M Q B key, for example. When a key is not op- 
erated, the voltage of the terminals in all rows are 
maintained at "1" level. , 

In the supplemental keyboard, the keys are ar- 
ranged in the following manner. 

Figures 7A and 7B show the keys in the left arm- 
rest 22 of Figs. 1 and 2. The keys K on the front sur- 
face 22b of the left armrest 22 correspond to the keys 
K in the left hand area of the main keyboard 19. One 
of the shift keys and the other function key K4 are 
arranged on the inner surface 22c of the left armrest 
22. 

Similarly, Figs. 8A and 8B show the keys in the 
right armrest 23 of Figs. 1 and 2. The keys K on the 
front surface 23b of the right armrest 23 correspond 
to the keys K in the right hand area of the main Key- 
board 19. One of the shift keys K 1( the space key K 2 , 
and the other function key K4 are arranged on the in- 
ner surface 23c of the right armrest 23. The keys K 
on the front surfaces 22b and 23b of the left and right 
armrests 22 and 23 can be operated by four fingers 
of the left and right hands, respectively. The shift key 
K 1( the space key K 2 , and the other function key K4, 
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on the inner surfaces 22c and 23c of the left and right 
armrests 22 and 23 can be operated by the thumbs 
of the left and right hands, respectively. 

During operation, it is possible to operate the sup- 
plemental keyboard while the operator sits on the 
seat 21a of the chair 21 with his forearms resting nat- 
urally on the armrests 22 and 23 of the chair 21 , and 
thus in a relaxed position thereby mitigating the fati- 
gue of the operator during extended use. 

In addition, it is possible to alternatively operate 
the main keyboard 19 and the supplemental key- 
board while the operator sits in the chair 21. The op- 
erator may operate the main keyboard 19 and when 
the operator becomes tired be can operate the sup- 
plemental keyboard in the armrests 22 and 23 of the 
chair 21 in more relaxed position, in particular, a pos- 
ition in which the back of the operator may fully rest 
on the backrest 21b of the chair 21 . 

Also, in the preferred embodiment, the supple- 
mental keyboard is split into the left and right key- 
board halves 24 and 25, but when the keys in the left 
and right keyboard halves 24 and 25 are viewed as a 
unit, the keys in the left keyboard half 24 and the keys 
in the right keyboard half 25 are arranged in a matrix 
pattern in correspondence with the matrix pattern of 
the main keyboard 19. Accordingly, it is possible to 
operate the supplemental keyboard with a relation- 
ship between the fingers and the keys identical to 
that when operating the main keyboard 19, and thus 
it is possible to operate the supplemental keyboard by 
touch identifying the keys without substantially view- 
ing the keys individually. 

Figure 9 shows a wiring diagram of the matrix ar- 
rangement of the keys of the main keyboard 19 and 
the supplemental keyboard. The solid circular marks 
designate the keys that are provided in both the main 
keyboard 19 and the left armrest 22 of the supple- 
mental keyboard; the hollow circular marks designate 
the keys that are provided in both the main keyboard 
19 and the right armrest 23 of the supplemental key- 
board, and the triangular marks designate the keys 
that are provided only in the main keyboard 19. Al- 
though the triangular marked keys are less frequently 
used and are not provided in the armrests 22 and 23 
of the chair 21, it is possible to provide at least a part 
of the triangular marked keys in the armrests 22 and 
23 as desired. 

Fig. 9 shows that the keys of the supplemental 
keyboard are arranged in a matrix of rows of conduc- 
tors and columns of conductors similar to those of the 
main keyboard 19, and the rows of conductors and 
columns of conductors of the supplemental keyboard 
are connected to the rows of conductors and columns 
of conductors of the main keyboard 19, respectively. 
The rows of conductors and columns of conductors (1 
in Fig. 5A) of the main keyboard 19 are connected to 
the contact point recognition circuit 14 of the electron- 
ic signal processing circuit 17, as described with ref- 



erence to Fig. 6. The corresponding rows of conduc- 
tors and columns of conductors of the supplemental 
keyboard can also be connected to the contact point 
recognition circuit 14 of the electronic signal process- 

5 ing circuit 17 parallel to the rows of conductors and 
columns of conductors of the main keyboard 19. 

Figures 10Ato 10C, 11Ato 11Cand 12 show the 
second embodiment of the present invention. In this 
embodiment, a majority of the keys K are arranged on 

10 the front surface 22b or 23b of each armrest 22 or 23 
and a minority of the keys K are arranged on the outer 
side surface 22d or 23d of each armrest 22 or 23 for 
operation by the little finger of an operator. Also, at 
least one control and function key K4 is arranged on 

15 the outer side surface 22d or 23d of each armrest 22 
or 23 on the side of the keys K remote from the keys 
K on the front surface 22b or 23b. 

It is known that the pitch between adjacent keys 
on the keyboard is preferably 18 to 20 millimeters for 

20 easy operation and the pitch values between adja- 
cent keys are standard in many countries. In general, 
the chosen value for the pitch is approximately 19 mil- 
limeters. In the first embodiment, five rows of keys 
are arranged on the front surface 22b or 23b and the 

25 width of the armrest 22 or 23 may be approximately 
1 0 centimeters. In the second embodiment, four rows 
of keys are arranged on the front surface 22b or 23b 
and the width of the armrest 22 or 23 may be approx- 
imately 8 centimeters. 

30 During normal operation for inputting alphanu- 

meric characters, it is sufficient that the keys are ar- 
ranged in five rows on the front surface 22b or 23b of 
each armrest 22 or 23 in the supplemental keyboard. 
However, depending on the kind of documents to be 

35 input by the keyboard, some control and function keys 
K4, around the alphanumeric keys K, such as further 
shift keys and mathematical symbol keys (+, =) may 
be frequently used. If these keys are arranged on the 
front surface 22b or 23b of each armrest 22 or 23, six 

40 rows of the keys must be arranged and the width of 
the armrest 22 or 23 becomes approximately 12 cen- 
timeters. Such a wide armrest may detract from the 
appearance of the chair 21. In addition, further con- 
trol and function keys such as a return key, an erase 

45 key, and command keys for the information process- 
ing apparatus and the printer may be arranged in ad- 
ditional rows. 

In 10Ato 10C, and 11Ato 11C, the alphanumeric 
keys K are arranged in four rows on the front surface 

50 22b or 23b of each armrest 22 or 23 and the remain- 
ing alphanumeric keys K are arranged in one row on 
the outer side surface 22d or 23d for operation by the 
little finger of an operator. The equivalent of this one 
row of keys in the main keyboard 19 is also operated 

55 by the little f inger of an operator and the operator may 
operate the one row keys on the outer side surface 
22d or 23d of the supplemental keyboard in the same 
manner as he operates the main keyboard 19. 
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The equivalent of some control and function keys 
K4 usually arranged around the alphanumeric keys K 
in the main keyboard 19 and operated by the little fin- 
ger are also arranged on the outer side surface 22d 
or 23d. One of the control and function keys K4 has $ 
an elongated shape (Figs. 10B and 11C) and is ar- 
ranged on the outer side surface 22d or 23d of each 
armrest 22 or 23 on the side of the one row of keys 
K remote from the keys K on the front surface 22b or 
23b. This elongated key K* preferably has a height 10 
greater than that of the one row of keys K by several 
millimeters so that the key top of the elongated key 
K4 acts as a guide along which the little finger slides 
for operating the one row of keys K so as to provide 
an accurate key operation. 1 5 

Figure 12 shows the operation of the supplemen- 
tal keyboard in the second embodiment Fig. 12 
shows only the left keyboard half 24 but it will be ap- 
preciated that the right keyboard half 25 may be sim- 
ilarly operated. Fig. 12 shows the fingers of the left 20 
hand of the operator at home position, in which the lit- 
tle finger is placed on the "A" key on the outer side 
surface 22d t the ring finger on the "S" key, the middle 
finger on the "D" key, and the index finger on the "F" 
key. Also, the thumb is placed on the shift key on 25 
the inner side surface 22c of the armrest 22. As 
shown in Figs. 1 0A and 10B, small projections 27 are 
provided on "A", W S B , and "F" keys for touch identifi- 
cation. 

As shown in Fig. 12, the operator softly holds the 30 
supplemental keyboard by the palm of his hand. The 
operation of the keys of the top column, the second 
column, and the fourth column is carried out by slid- 
ing the hand along the top surface 22a of the armrest 
22 and moving the tips of the fingers in an arcuate 35 
path. In this case, the radius of curvature of the tip 
of the little finger is small and the travelling distance 
of the little finger is relatively small compared to the 
other fingers. Therefore, it is preferable to select a 
column pitch between adjacent keys assigned to the 40 
little finger to a value smaller than that of the other 
fingers by 2 to 3 millimeters. In this embodiment, the 
column pitch for the keys on the front surface 22b is 
19 millimeters, and the column pitch for the keys on 
the outer side surface 22d is 16 millimeters. 45 

As shown in Figs. 1 0A and 1 0B, t here is a control 
(CTRL) key K3 that is simultaneously operated with 
another key arranged at or adjacent to a corner be- 
tween the top surface 22a and the outer side surface 
22d of the left armrest 22. As will be apparent from so 
Fig. 12, this control (CTRL) key K 3 can be operated 
by the palm of the hand near the little finger. It is also 
possible to arrange the control (CTRL) key K 3 at or 
adjacent to a corner between the top surface 22a and 
the inner side surface 22c of the left armrest 22, and 65 
in this case, it can be operated by the palm of the 
hand nearthe thumb. Asshown in Figs. 11Aand 11B, 
the space key or bar K 2 is arranged at or adjacent to 



a corner between the top surface 23a and the inner 
side surface 23c of the right armrest 23 for operation 
by the palm of the hand nearthe thumb. 

Figures 13Aand 13B show the third embodiment 
of the present invention. In this embodiment, a point- 
ing device comprising a trackball 28 is arranged on 
the top surface 22a of the left armrest 22 of the chair 
21 so that the trackball 28 is operated by the palm of 
the hand. A click button 29 is provided on the inner 
side surface 22c of the left armrest 22 for transfer- 
ring : decision of the operator to the information proc- 
essing apparatus 18 during operation of the pointing 
device. It is also possible to arrange a pointing device 
and the click button on the top surface 23a of the right 
armrest 23 of t he chair 21 . 

With the recent tendency toward man-machine 
interfaces, graphical user interfaces (GUI) such as 
WINDOWS are being developed. During the opera- 
tion of GUI, the pointing device, such as the trackball 
28 or a mouse, is used to select one of the functions 
illustrated in the figures presented on the display 
(icon) so as to transfer ideas to the information proc- 
essing apparatus 18. In this case, an inputting oper- 
ation from the keyboard can also be used. 

Figures 13A and 13B show the trackball 28 as an 
example of the pointing device. The trackball 28 is 
constructed to be freely rotatable in two directions 
perpendicular to each other and in a further oblique 
direction and a pointing mark such as a pointing ar- 
row moves on the display with the rotation of the 
trackball 28. The trackball 28 is rotated so that the 
pointing mark is brought into a position in coincidence 
with the icon to be selected, and the click button 29 
is operated to carry out the function of the selected 
icon. When the hand moves forward and backwards 
to operate the supplemental keyboard, the trackball 
28 may be moved. However, in a usual keyboard input 
mode, the movement of the trackball 28 Is ignored 
and there is no problem. 

Figures 14A and 14B show the fourth embodi- 
ment of the present invention. In this embodiment, 
the pointing device comprises a pair of rollers 30 ar- 
ranged perpendicular to each other. These rollers 30 
can be operated in a manner similar to the trackball. 
The pointing device comprising the trackball 28 or the 
rollers 30 can be operated so that it is rolled by the 
palm of the hand and it is possible to operate the 
pointing device comfortably and accurately. 

Figures 1 5A and 1 5B show the fifth embodiment 
of the present invention. In this embodiment, a slide 
type cover 31 is provided on the armrest 22 (23) to 
cover the keys K. The cover 31 is made from a flexible 
plastic material and si id ably fitted in grooves on both 
side edges of the armrest 22 (23) so that the cover 
31 can move above the keys K. Accordingly, the cov- 
er 31 is pulled down to cover the keys K and protect 
the keys K from dust particles falling between the 
keys K when the supplemental keyboard is not used. 
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The chair 21 thus has an appearance identical to a 
normal chair. The cover 31 is pulled up to an appro- 
priate position to uncover the keys K and reveal the 
keys K when the supplemental keyboard is used. The 
chair 21 thus has an appearance identical to a normal 
chair. 

Figures 16A, 16B, and 17 show the sixth embodi- 
ment of the present invention. In this embodiment, 
collective keys 32 are arranged in five rows and one 
column on the front surface 22b in the armrest 22, in 
place of the keys in five rows and four columns in the 
fifth embodiment. Acolumn selecting means 33 is as- 
sociated with the collective keys 32, which is also ap- 
plied to the right armrest 23. 

Each of the collective keys 32 bears a plurality of 
characters in correspondence with those of a plurality 
of keys in one column of the main keyboard 19. For 
example, the collective keys 32 on the left end bears 
•1", "Q", "A", and "Z" which correspond to the charac- 
ters of the keys K in the left end row in the left hand 
area of the main keyboard 19 in Figs. 3A and 3B. 
Thus, each of the collective keys 32 functions to input 
four characters, and the column selecting means 33 
operated simultaneously with one of the collective 
keys 32 selects one of the four characters on that col- 
lective key 32. 

The column selecting means 33 comprises a ring 
34 securable around a thumb of an operator, a select- 
ing switch 35 such as a rotary selecting switch, and 
a connecting member 36 interconnecting the ring 34 
and the selecting switch 35. The selecting switch 35 
has four contact points that correspond to the four 
characters on each of the collective keys 32. 

When it is desired to input the character, "A", the 
column selecting means 33 is placed on the number 
three contact position, which is a home position, and 
the left end collective keys 32 are operated by the lit- 
tle finger of the left hand. When it is desired to input 
the numeral, "5", the column selecting means 33 is 
placed in the number one contact position, and the 
right end collective keys 32 are operated by the index 
finger of the left hand. It will be appreciated that the 
other characters can be input in this manner. Since 
the ring 34 of the column selecting means 33 is se- 
cured to the thumb and the position of the contact 
point changes in correspondence to the movement of 
the hand, it is possible to carry out an inputting oper- 
ation in the same manner as conventional keyboards. 

The illustrated collective keys 32 have an elon- 
gated shape, but it is not necessary that the collective 
keys 32 have the length of the conventional four 
keys, and it is possible to freely select the length of 
the collective keys 32 in consideration of the design 
or appearance. Also, it is preferable that the column 
selecting means 33 has a construction such that a 
clicking feeling is obtained when changing contact 
points so as to recognize the updated contact point. 

Figure 17 shows the matrix arrangement of the 



keys in the embodiment of Figs. 16A and 16B. This 
matrix arrangement is conveniently shown to be iden- 
tical to that of Fig. 9. Each of the collective keys 32 
bears four corresponding characters, as described 

5 above, and connected to the terminals of the conduc- 
tor lines via the selecting switch 35. The character B A" 
is input by the above described key operation, which 
causes the conductor line of the number one row and 
the conductor line of the number three (c) column to 

10 be electrically connected, which is identical to Fig. 9. 
Similarly, the numeral "5" is input by electrical con- 
nection between the conductor line of the numberf ive 
row and the conductor line of the number one (a) col- 
umn. 

15 Figures 18Aand 18B show the seventh embodi- 
ment of the present invention. Collective keys 32 and 
column selecting means 33 are provided, as in the 
previous embodiment. In this embodiment, the col- 
umn selecting means 33 comprises a roller 37 on the 

20 top surface 22a of the armrest 22 and a switch 35 
connected to one end of the roller 37. The roller 37 is 
made from a flexible and frictional material such as 
rubber or polyvinyl chloride, and is rotatable in for- 
ward and reverse directions. The switch 35 has four 

25 contact points, as in the previous embodiment. In ad- 
dition, a home position returning means 38, for exam- 
ple, a returning spring, is provided on the roller 37 for 
returning the column selecting means 33 to a home 
position, i.e., the number three contact point 

30 When inputting the characters, the palm of the 
hand is placed on the roller 37 and the fingers are 
placed on the collective keys 32. Under normal con- 
ditions, the roller 37 is in a home position, and placing 
all of the fingers of the left hand on to the collective 

35 keys 32 causes the characters, "G", "F", "D", "S", and 
B A° to be input. When the hand is moved forward and 
placing the fingers as in the former operation causes 
the characters, T, "R". "E", "W n and "Q" to be input. 
In this embodiment, when the hand is once re- 

40 leased from the roller 37, the roller 37 immediately re- 
turns to the home position due to the action of the 
home position returning means 38 and it is possible 
to carry out an exact inputting operation. 

Figures 19A, 19B, 20Aand 20B show the eighth 

45 embodiment of the present invention. Collective keys 
32 and a column selecting means are provided, as in 
the previous embodiment. In this embodiment, the 
column selecting means comprises a slide cover 31 
such as the one shown in Figs. 15Aand 15B. The col- 

so umn selecting means comprises a cam 39 provided 
on the lower surface of the cover 31 and three 
switches 40 to 42 provided on the top surface 22a of 
the armrest 22 and actuated by the cam 39. In addi- 
tion, indicating lamps 43 comprising light emitting di- 
ss odes (LED) are provided adjacent the collective keys 
32 for indicating the column selected by the column 
selecting means. 

Figure 20A shows the wiring diagram of the ma- 
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trix arrangement in which the switches 40 to 42 of 
Figs. 19Aand 19B are arranged to select the column 
of the collective keys 32. Fig. 20B shows the wiring 
diagram of the selected column indicating lamps 43. 
In Figs. 19B, 20Aand 20B, the switches 40 to 42 are 5 
represented by S1, S2, and S3, respectively. Each of 
the switches S1, S2, and S3 has a common contact 
C, a forward contact F, and a reverse contact R. The 
common contact C and the reverse contact R of the 
switch S1 are inserted in the conductor line V, and 10 
the forward contact F is connected to the common 
contact C of the switch S2. The reverse contact R of 
the switch S2 is connected to the conductor line "b", 
and the forward contact F is connected to the com- 
mon contact C of the switch S3. Then, the reverse 15 
contact R of the switch S3 is connected to the conduc- 
tor line V, and the forward contact F is connected to 
the conductor line R d H . 

When the slide cover 31 is pulled up to reveal the 
collective switches 32, and the cam 39 does not ac- 20 
tivate the switches S1, S2, and S3, the switches S1, 
S2, and S3 are OFF such that the common contact C 
is on the side of the reverse contact R, respectively, 
as shown in Figs. 20A and 20B. In this condition, the 
first column "a" is selected and the LED of the first 25 
column emits light 

Then, when the slide cover 31 is pulled slightly, 
the cam 39 pushes the switch S1 to turn same ON 
such that the common contact C is on the side of the 
forward contact F. Now the second column "b" is se- $0 
lected and the LED of the second column emits light. 
In this manner, the third column (the home position) 
can be selected by pulling the slide cover 31 slightly 
and the fourth column can be selected by pulling the 
slide cover 31. It will be appreciated that the slide cov- 35 
er 31 can be pushed and pulled as will to select a de- 
sired column. 

As shown in Fig. 19A, an anti-sliding member 44 
made from a frictional material such as rubber is pre- 
ferably arranged on the top surface of the slide cover 40 
31, and a hand is placed on the anti-sliding member 
44 to move the slide cover 31 . 



Claims 



45 



1 . A chair (21 ) comprising a seat (21 a) having oppo- 
site sides, and first (22) and second (23) armrests 
arranged on either side of the seat (21a) and 
fixed to the seat (21a), characterised by a key- 50 
board means (24, 25) arranged in the armrests 
(22, 23); the keyboard means comprising a first 
group of keys (24) arranged in the first armrest 
(22) for operation by one of the hands of an op- 
erator, and a second group of keys (25) arranged 55 
in the second armrest (23) for operation by the 
other hand of the operator. 



2. A chair according to claim 1 , wherein each of the 
armrests (22, 23) has a top surface (22a, 23a), 
and a front surface (22b, 23b) and side surfaces 
(22c, 22d; 23c, 23d) with at least a majority of 
each group of keys (24, 25) being arranged on 
the front surface (22b, 23b) or the top surface 
(22a, 23a) of each armrest (22, 23). 

3. A chair according to claim 1 or 2, wherein a ma- 
jority of each group of keys (24, 25) are arranged 
on the front surface (22b, 23b) of each armrest 
(22, 23), and a minority of each group of keys (24, 
25) are arranged on one of the side surfaces 
(22c, 22d; 23c, 23d) of each armrest (22, 23). 

4. A chair according to any one of the preceding 
claims, wherein the keys (24, 25) comprise at 
least alphanumeric keys. 

5. A keyboard system comprising a main keyboard 
(19) having a plurality of keys bearing respective 
characters and arranged in a predetermined pat- 
tern for inputting data to an information process- 
ing apparatus (18), and a supplemental keyboard 
means (24, 25) arranged in the armrests (22, 23) 
of a chair (21) and including keys bearing charac- 
ters identical to those of at least a part of the keys 
of the main keyboard (19) for inputting data to the 
information processing apparatus (18) in parallel 
with the main keyboard (19). 

6. A keyboard system according to claim 5, wherein 
the keys of the main keyboard (19) comprise al- 
phanumeric keys, shift keys, a space key and 
control keys, and the keys of the supplemental 
keyboard means (24, 25) comprise at least alpha- 
numeric keys. 

7. A keyboard system according to claim 5 or 6, 
wherein the keys of the supplemental keyboard 
means (24, 25) comprise a first group of keys (24) 
arranged in the first armrest (22) for operation by 
one of the hands of an operator, and a second 
group of keys (25) arranged in the second arm- 
rest (23) for operation by the other hand of the 
operator. 

8. A keyboard system according to claim 7, wherein 
the keys bearing alphanumeric characters of the 
main keyboard (19) are arranged in a matrix pat- 
tern with rows and columns, and when the first 
group of keys (24) and the second group of keys 
(25) of the supplemental keyboard means are 
viewed as a unit, the first group of keys (24) and 
the second group of keys (25) of the supplemen- 
tal keyboard means are arranged in a matrix pat- 
tern with rows and columns which correspond to 
those of the main keyboard (19). 
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9. A keyboard system according to claim 8, wherein 
the keys of the main keyboard (19) are connected 
to a matrix of rows of conductors and columns of 
conductors, and the keys of the supplemental 
keyboard means (24, 25) are connected to a ma- 5 
trix of rows of conductors and columns of conduc- 
tors similar to those of the main keyboard (19); 

the rows of conductors and columns of conduc- 
tors of the supplemental keyboard means (24, 
25) being electrically connected to the rows of 10 
conductors and columns of conductors of the ma- 
trix of the main keyboard (19), respectively. 

10. A keyboard system according to claim 9, wherein 

the main keyboard (19) further comprises an 15 
electronic signal processing circuit means (17) 
receiving signals from the rows of conductors and 
columns of conductors of the main keyboard (1 9); 
the rows of conductors and columns of conduc- 
tors of the supplemental keyboard means (24, 20 
25) being connected to the electronic signal proc- 
essing circuit means (17) in parallel with the rowe 
of conductors and columns of conductors of the 
main keyboard (19). 

25 

11. A keyboard system according to any one of 
claims 5 to 10, wherein each of the armrests (22, 
23) of the chair (21) has a top surface (22a, 23a), 
a front surface (22b, 23b), an inner side surface 
(22c, 23c) and an outer side surface (22d, 23d), 30 
and a majority of each group of keys (24, 25) are 
arranged on the front surface (22b, 23b) or the 

top surface (22a, 23a) of each armrest, and a mi- 
nority of each group of keys are arranged on one 
of the side surfaces (22c, 22d; 23c, 23d) of each 35 
armrest (22, 23). 

12. A keyboard system according to claim 11, where- 
in the front surface (22b, 23b) is inclined to the 

top surface (22a, 23a), and a majority of each 40 
group of keys are arranged on the inclined front 
surface. 

13. A keyboard system according to claim 11 or 12, 
wherein, at least one key (27) is arranged on the 45 
outer side surface (22d, 23d) of each armrest (22, 

23) for operation by the little fingers of an opera- 
tor. 

1 4. A keyboard system according to claim 1 3, where- so 
in at least one control and function key (K4) is ar- 
ranged on the outer side surface (22d, 23d) of 
each armrest (22, 23) on the side of the said at 
least one key (27) remote from the keys (24, 25) 

on the front surface (22b, 23b) or the top surface 65 
(22a, 23a) of each armrest (22, 23), with the at 
least one control key (K4) having a height greater 
than that of the said at least one key (27). 



15. A keyboard system according to any one of 
claims 11 to 14, wherein at least one control key 
(K3) is arranged at or adjacent to a corner be- 
tween the top surface (22a, 23a) and one of the 
side surfaces (22c, 23c, or 22d, 23d) of the arm- 
rest for operation by the palm of the hand of the 
operator near their thumb or their little finger, the 
at least one control key (K3) being simultaneously 
operated with another key to provide a control 
function. 

16. A keyboard system according to any one of 
claims 5 to 15, wherein a pointing device (28, 30) 
is further arranged on one of the armrests (22, 
23). 

17. A keyboard system according to claim 16, where- 
in the pointing device comprises a trackball (28) 
or a pair of rollers (30) arranged perpendicular to 
each other. 

18. A keyboard system according to claim 16 or 17, 
wherein a click button (29) is provided in one of 
the side surfaces (22c, 22d; 23c, 23d) for trans- 
ferring the decision of an operator to an informa- 
tion processing apparatus (18) during operation 
of the pointing device (28, 30). 

19. A keyboard system according to any one of 
claims 5 to 18, wherein the keys (24, 25) ar- 
ranged in the armrests are covered by a cover 
(31). 

20. A keyboard system according to any one of 
claims 5 to 7, wherein the keys (24, 25) arranged 
on each armrest (22, 23) comprise collective 
keys (32) associated with a column selecting 
means (35); each of the collective keys (32) bear- 
ing a plurality of characters in correspondence 
with those of a plurality of keys in one column of 
the main keyboard (19) with the column selecting 
means (35) selecting one of those characters. 

21. A keyboard system according to claim 20, where- 
in the column selecting means comprises a ring 
(34) securable around a thumb of an operator, a 
selecting switch (35), and a connecting member 

(36) interconnecting the ring (34) and the select- 
ing switch (35). 

22. A keyboard system according to claim 20, where- 
in the column selecting means comprises a roller 

(37) arranged on the top surface (22a, 23a) of the 
armrest (22, 23). 

23. A keyboard system according to claim 20, where- 
in the column selecting means comprises a slid- 
ing cover (31) covering the top surface (22a, 23a) 
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of the armrest (22, 23), a cam (39) movable with 
the sliding cover (31), and selecting switches (51 , 
52, 53) actuated by the cam (39). 

24. A keyboard system according to claim 23, where- 5 
in the sliding cover has a top surface to which 
anti-sliding material (11) is applied. 

25. A keyboard system according to any one of 
claims 20 to 24, wherein a home position return- 10 
ing means (38) is provided for returning the col- 
umn selecting means (35) to a home position. 

26. A keyboard system according to any one of 
claims 20 to 25, wherein an indicating means (43) 15 
for indicating a column selected by the column 
selecting means (35) is provided. 
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